The uptake of R-type cobalamin-binding protein by isolated rat liver cells.
The uptake of R-type cobalamin-binding protein from human granulocytes and plasma by isolated parenchymal rat liver cells has been studied. When [57Co] cyanocobalamin-saturated granulocyte-binding protein or transcobalamin III was incubated with the liver cells in a concentration of 500 pM, more than 80% of the vitamin was taken up in 1 h. Vitamin B-12 bound to plasma transcobalamin I, however, was not taken up unless the protein was desialylated by neuraminidase from Vibrio cholerae. The uptake of iodinated pure granulocyte-binding protein, saturated with cobalamin, reached 100% and was accompanied by increasing intracellular proteolytic degradation of the binding protein. EGTA and asialo-orosomucoid completely inhibited this process of uptake and degradation, whereas partial inhibition was caused by chloroquine and colchicine. These observations provide evidence that these (asialo)-R-type cobalamin-binding proteins are taken up by the cell through the plasma membrane receptor for asialoglycoproteins by means of endocytosis followed by proteolysis of the binding protein in the lysosomes.